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  This paper presents a method to determine the optimum topology of 2-D elastic plane structures by making use of coordinate
transformation.We use conformal mapping which is well known to be effective in two dimensional fluid
mechanical,electromagnetical and elastic problems as a coordinate tranformation function.First,we examine two quantities of
stresses in conformal mapped elastic problem.We show that those two quantities of stresses can satisfy the Laplace
equation,and then we clarify that a correspnding same relationship between fluid mechanics and electromagnetics can be  also
valid in the theory of elasticity.Then we proposed a simple design method for optimum topology by making use of coordinate
transformation by conformal mapping.We also proposed a method to determine of the similarity qualitatively between the ob-
tained optimum topologies.Finally,we treated several numerical examples by the proposed method.In numerical examples,we
can examine the effectiveness of the proposed method.
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A Study on Optimum Topology Using a Coordinate Transformation          by Conformal
Mapping
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である.また応力関数は複素関数φ,ψによって具体的
に次式で表すことができる.
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と表される.一般にこの解析関数f(z)はPとそれと共役
な調和関数Q から成り,
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と置いてみる.式(14)を式(13)に代入すると
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となるが,ここで式(2)を考慮すると式(15)は
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り,はじめに実関数 ( ) ( ), , ,u x y v x y で表される正則関数qを
考える.
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　式(12)と式(13)からQを実関数と考え,式(4)を考慮
して式(20)を考える.ここで
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となる.従って,式(12),式(13)に示すPとQは具体的に
次に示すような主応力の和と主応力の差となる.

































































Table 1 Corresponding relationship of Fluid mechanics,Electromagnetics and Elasiticity
Fluid mechanicsElectromagnetics Elasiticity
difference of principal stresses1 2s s-
sum of principal stresses1 2s s+φ equipotential line
ψ electric line of force
φ velocity potential
ψ stream function
Fig.2 Flow of proposed method
Comparison and
examination
Calculation of optimum topology in basic
design domain(Basic optimum topology)
Coordinate transform t on
using conformal mapping
function with remaining the





Definition of basic design domain
Fig.1 Coorinate transformation from
ζ-plnae to z-plane
( )z f z=
η
ξ







ζ plane Z plane
まず各要素の板厚をある閾値で分類してメンバーシッ
プ関数の値を与える.
( 1,2, ) 0.0
( 1,2, ) 0.5
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式(24)における ,a bi it t は,主観的に決めた板厚の閾値で
あり, ,L Ui it t は与えられた各板厚の下限値,上限値であ
る.また,添字のiは要素数を表す.式(24)は,例えばある
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Table 2 Optimum topology design problem
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(Lower and upper bounds of thicknesses)






Fig.7 Basic design domain
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Table 5 Comparisons of optimum tolopogies






















































































m e t h o d  f o r  s h a p e  a n d  t o p o l o g y
















































Value of similarity    similarity     sign
0.7 1.0similarity< £     simliar　　　     ○
0.5 0.7similarity< £ 　  rather similar　　△
50.0 0.similarity£ £   not similar      ×
Table 4 Reference of similarity
